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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
micromachine in which dispersion in its characteristic is 
small and to provide its manufacturing method. 
SOLUTION: A semiconductor micromachine is provided 
with a substrate 1 2 and with a movable part 1 3 which is 
arranged so as to face the substrate 1 2 by keeping a gap 
part and which is supported by needlelike bodies 15. The 
moving part 13 is composed of a polycrystal Si thin film. 
The needlelike bodies 15 are composed of a polycrystal Si 
thin film constituted of crystal particles whose particle 
size is larger than that of the polycrystal Si thin film 
constituting the moving part 13. In addition, when the 
moving part 13 and the needlelike bodies 15 are formed, 
an Si thin film is formed on a substrate material on the 
side of the moving part and on a substrate material on the 
side of the needlelike bodies. 
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(57) [HR] 

cwis^s] a« i 2 <b^s« 1 2 tcmm&zmix 
njttaj i 3 <t&*ru iiiapjaas 1 3 it&msks i 

■I<fc93&0, ^o±fB««ftl 5«JbiBWtt«l 3£« 

tapjssas 1 3 £#M*f* 1 5 iffss-r&cca/cor «, oj 




a s i /c«*se s i xm * o a o . ±ts$+ 
##M*#*§a s i imm J: oft*. * «*. -Lis bjs&sp 

fiJttHtS i 0 ft 0 . ±etftKttlS«lfiAS i 

JRWBUOft*. *fctt. JJB aIttgPRO'J:ia#f«f*« 

«cc^«» s i mum* o ft o . ^o±iBtf ± 
iBnj«!aj«:«tes-rs^ttfts i ?mm& 0 ^At^il 

a s i nmm* m*&mm s i ^?»jB<fc o ft o . jjbw- 

ttt*B*ttas i»»U:0fc*. SfcW. JJEnJWiW 
UMMTS ilSSIgJ:OftO. ±IB$f AS i 

*«:*»a S i 2fc»K<i: 0 ft 0 . a>o±*Bitttt*«, ± 

fBpj»»*«teST*^«as i imm**) 4>^«fttt& 

«*TSISAHJ:Q4tlftSti^ttAS i2&SJSJ;0ft 
*C it«JiiT**»»7-f ^ov^^gg^tc 

tt. *r. ±gBB«(C*H/. W«jBB£ft*S iXWR«: 
JftS* * /cab© pJftSWHT *» i , #tm £ ft * S i m 

cc»os i»»Bi*»jaratft«: ( rs ijiamoH* 

MBftft. ±IB*f«*ffllT*MO^flfSJ: 0 «>« < fiH« 
LT&O. ±IES i *WR*±fBaJ«6»acX± 

IB£fttt*CD^tctaXU ^<Df£, ±ffipJtt»MTHi« 

[«3»H3] »3fc^l£fctt2(C:fel>T, JifBSi^ 
aBROBRSiC*/co-C«, SmtfZtLX. SiH 4 , 
GeH 4 . CH 4 <fc0j8«n*iJ>ft< it— «*flac>* 
c £ «WK <b -T * a v > >©»S75f ffio 

[»*B4] B»3R3I2*/ctt3«:*5liT. JJBtftttt 

MTttttiur^. ±lBWttMTtfe»iLr^iRb/c 

««U:0fc. Si, N 4 >SiN>SiON>SiQ, 
>BSG (^cz>#^x) >PSG (U^tf^X) >B 
PSG <#n:7*X*^y£r- itOJOffiCc 

as iXUKMAWS iX*KJ:Q&0. ±iBSt 



C2) 1 0-2 1 4 9 7 8 

2 

ttfttttt&A S i 3£»«<fc Oft*, £ fctt. JJ2 oJtt^s 
ttMHRS iSWRcfcOttO. ±Kffttf*tt*lfhflS i 
Oft*. *fctt. JJBW»3Baaf±iB«-tt»« 
*5C*B»S iflWJBAOftO, froJblBitttttra. ± 
KR7«M»^flteK-r*^tSAS i XMM:H^&ttS 
**? SttJMU: o n^tsss i mwwu: 0 ft 
SCt««i«*»»7-f^ Pv^»^iS^-r*«: 

10 KTAUtficMLS i»IHI«»JiKU *^"C, ±fBS i 

#Cc, ±iB§ttKft£ft*g&#<DS i ^««£j8t*to*tfln 
ML. #Cl»T. ±fBTtfet**l&icL. jjBnorarej&a 

ft*8B»OS i »»«%iliRWCCft^r*C <b 
20 fS^V-f ^ P VS/XMttSa. 

[M*H7] 5 * 3fttt 6 (c*$c*r. ±8Btt«ftCC 

«SfcOC*-rti^— «<*: 0 jStRT* C t t»«i-r 

cat** 8 ] imm 5 $ /c« 6 tctsirt , ±fafts»cc 

*«F« if* ^^f* 7007i/ >CDSi&^ffi. 

30 ±sB«-«(*<bft*SB^(DS i»»K©*RiR*£. ±IB 
nJ»SPi ft *§t5^(D S i S*IScD*KJR*cfc 0 ^>iS< T 

*c t*ftWLt?2>mmwv( 9n-?u><D9m%m. 
m^m 1 0 ] m^ms «:*s^r ( ±ibs i &«rcc 

tt, S i Nfll, S i ONE S i O, m&¥m&td l Z& 
Jl«tCK^T* * C i ^fct^^v >f^P7i/ 

1] is*3S9(cfe^r. ±ibs immmic 

40 [AqBOffMftttH] 
[0 00 1 ] 

CB8B»»] *«»/h-fe>i^cc3fijfl|pj«gft 
[0 00 2 ] 

3 se*. *«e»/hr * *ftiis-fe >^ 
BB»stiri**. cotBBwuina. mn<D¥m&mm 

50 ffOffiflSaW^ffl^^t)*. 1 ^ y«T©»/M*±3BHr 



3 

[0003] &ft<om i tc^-r c:<t < , ±m^mw^ << 

ftfcnJ«jg|Sl 3i, KnJftSBl 3***. *©W»KC*t 
fiKSSftfc— #©Bffi«l 7&<fc0fcS. ±IB 
pJSfrSP 1 3 te±f BS& 12(C»lffit^:^^ KIB© 

£/c, iiapjftSPi 3«. townee— * 

[0 004] aaE©H3 ( b ) tCvkTCt < , ±1SK« 
1 2 K*iWa±iBnJ*&SB 1 3 ±<D*tffiffilC\Z. »Djtt8P 
1 3 ^OEM«^^^^i60ENmtUffi««l 8**K 
tfr*>£ 8 ±iBoJttWl 3«:«. _hlB^gitfctti/8 

m 8 ^M(cacorimmiiifflimi 6 2#k 
BBnj«i» 1 3 i±tBS« i 2 £©E«**«H-rs. 

[0 00 5]$/c, iiBHffiSB 1 7 (Ctt. ±iBoJ«frSB 1 

»r*s. ±eHSflHMn&«««ff 1 7 1 i±iBigsj 
fflm^spi 6 i its, «sk:j&>#^5 j:5fcE«snr 
«C9 , N#®nccl£fiktt£im l 7 8 sMBfltStiri* 

[0006] jaB^aw*v-Y^ov^>i{cfcc^r. ft 
i8Ka>»Hij«aTK:«"rc<fc<fTttton*. *r. ±ia 
sss^fEtt/B^&sis i7i, ±iBHS)fflmffia5 1 6 1 
BKjBM»ft«E*aaiirr*. ctuc^o, jaBpj«rss 

[0 00 7] COttJB«c**±E**{*^-Y^n^i/> 

fcfc. ±IB7k^fSj^(DJg»<t^S^^ 
©Sl&iOHKCtt. F = 2mcov (CCCCFW3U*y 

[000 8] ±IB"5Jtta5 1 3 <D%kWMW}lC J: 0 . KoJtt 

§pi 3<hs«i 2t©m<oiffli«aB©E(ii3&s. ±ffisa»o 

6 2 fctttttt* 1 5 . »F158 <fc«»W&3fii# 

i^rfco. ms^9 K i 5 8«r-xsnrc>-s 0 

[0 00 9 ]$fc, ±fBffi§H£fcHJ8tiM 1 8 i±IB^tH 
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8 tC-^HJE^rfinx. £ C £ &C<£ 0 . ±iBR5i»SS<DffilS<D 
Xft*±E4ftUIfiittS8 1 6 2 i±fB^8i&tHJB^& 1 

[0010] t©<fc5&3y*f*w*n^$/>i », ge 

gl5CC^-Tc:<!:<, pSlil2^lt, nS©F- 
^hCDF-e>^KJ:9JJE!IBIW(kttJ«»Ki 8^£ 
io WWU/clfi 1 2 Srigfifcr So &t>T. JJ2»R1 

[ooin^c, 7* h »;vxgcc«fco 

>xy^>^ i reactive ion etchi 
ng) W0x^>^155, x-^>^F 9 a'JB 

[0012] ±§bx 9 ^> ^ji 5 5 commit^ 

20 iaa»«5 7*»&*FwS>hr**y>£^*:/ 

&AIC£*) F-e>y«. ±E3M&&S ijfc 

S1R5 7 <D F-/S> hOrSttit. rt88J£*«jRW<DBW 
CtiCC»L<»aa**T. ±IB^IS«S i 

So 

[ooi3]-e it, ±E^a<D»^^ftas i ^ 
SJS5 7K:$tU 7*h»jvigsiyfRiEficj:rj, Jh 
E&&&S i ^SM5 7 *^©Jgtt(cx 9 *>^f 
£o CftCcj;*). _hfinJ«&8Bl 3, *f tttfc 1 5, HJESB 
30 17i^c^MMt^ 

[0014] ^CtC, ±Kpj»ffl 1 3 , #Htf# 1 5 ©T^P 

2, H4#JH) . C(DSS#«Sl»a51 liM, ^CD 
«. ±1B pJttSP 1 3 . H^gU 1 7 , jEtttt£Htil«B 1 8 

-/^av^VliM. &:fc, ±BBxer«n»ufe^. 

tna(CF-K>^fc«l Si*H»5 7*ffllr\ 

40 [0015] 

il$7^a7^>{cw, ^TCc^-rPnm^abo/co 
BPfe* ^iBMttftl SROfiiBpJttWl 3tt*tc^3g« 

50 ^iSo 



(4) 



C o o i 6 ] J: ->x , ±ta#ftt<* l 5 tf&f&gliStcim 

[00i7]^ut, ±ie^gftW*a^>> nc*5 
l>r, ±B»«#1 5«oJtt$Pl 3 

coyt^, ±sa«tt*i 5cc*j^rtt. ^<o*mm<D®< 
ihw) <o s i mm& o a 4 

[0 0 18] C©<fc^&tt^#<D*-6#a»»^^^P 

^^i^Tfci^acc^-r*. 20 

6-3#o5>ftC>, ***v-f^n^>R^<D«Bi* 
ffi^ffifitb J: 5 iTS fc<Dr&& 0 
[0 02 0 ] 

i>r, jjemtMiis i^si^/ci^is i 

XflMU: 0 ft 0 . JdBffttWZWM S i ftflMU: 0 ft 

*. */c». ±KRinw2#UK s i zmm* o ft 5 . 30 

±f B«t«{* ra^lSB S i %fffit J: 0 ft * , £ fctt. _bfB 
pTttSB&^iffiiH-ttft^Cc^teftS i ^SKcfc 0 ft 

[0 02 1 ] #fflB<Offfflfco* f felTfclMW-*. * 
^Mtc^^aWt^^^Pv^^feiir. ±1B*JS& 
SK*£t«IS IMiKSfcKMWS i£»U:9ft 
0. ±iB#ttt*«msas i XMUQft*. Sfctt. 40 

jjBT5W«ra#M s i mm& *) ft 5 . ±wf «tm 

[0 022] JJBiflttfflttSMSiiS i ^»)R<J: 

o ft o , ±sa#f ttt*tt-btB ^m^mm? z> s i 

MS i XiUUQ fc. J:0«IS«S i »10tK:jfil>ti 

S i jMHU:r)ft«. 
[0 02 3 ] ic^r, 4MMem«:*tf «mntt so 
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■W«l^©«6o*3&%£ateLftl». ^ft 
*tt«r«ft<ifc. «<D«fAtt^*&Sfl^c»l»« 

*i^isaitt*wra*tt»s i*aw*o ft 

b^tt, W(Wi1»©K6o*^a^0ftc>. 
[0024] *fc. ±GM-K»(c^«tfiAtt<Dtta^ 

4>ft<, «^^<o^iBai*3&wd>'r*. ep^. a 

«»«Ftt©«6o#*s/h3 < ft£ 0 
[ 0 0 2 5 ] * LX , _tfBtf«i*«±ISpJ«l^^^'r 

fti>. ccd/c#>, $^JK^^$i*70n7i/> 
Si, ^<D^mc«6^#CD^ftl*«n/c*«(*v-/^n 
v->>r&£ 0 

[0 02 6] J: or, ±ffi*»ftv-f ^ov^>3&«86* 

tLxmm?z>i><Dx$>2>m'&ttm > ±Mftvt&<D^* 

®»CC« i'#^E 0 ft I > fc«> , ±IB pJ«jgpcD7K 

T«»Ktt6o*iW»£flPa£Uftlr>. C<D/c<&, «jg<£ 

^^n^t/>^jnas*>if«T?**»&*> > ±ib&m* 

[0 02 7] ^/c, ±IB*2»f*v-f ^0?J/^70 
07^?ax-^^, ±iBtH**^±IBpJ«ti 

[0 02 8] K±©J: ^5C. *««CC«fcna. «Ftt(C6* 
6"0#CDd>ftl\ *#ft7^n7i/>W,1*SC(!: 
^r^€> 0 

[0 029] ft*?, ±fBS i ^ailBi Ut», «*.«. 
l^IV^fi^D^SSi, Ge. Si x Ge 
. C (y-f^*>F) , S i C. Si, Ge v C 

[0 03 0]$/c, ±IBS«i Uttt, 4M«A2/ y a > 



7 

[0031] ±ia* J»av »; =j vaswScffiicA^T * 
c£#r#&o c<Dic®>, ^7>f^u7^>©is[i 

[0 03 2] WC. fll*3S2©»W«. Sfi<b. 

KimBW*Rwr»fiiHB $ ft z> tmammc j: o r 
ot, ±ia*j»a«*3MBss ifii^/c^is i 

&MU 0 ft 0 . ±K*ftt#tt#*» S i ftflKJ: •) ft 
*. */c«. ±8BW«!»W:#Mi*S i*WilJ:'0«cO. 

pjttaJSo*±fatf-«#«*cc^igss i d ft 

i fJIJ; 0 ftttS^WT &£AttJ: vmt&z ft 

fc**sa s i smi <fc o ft a c t t -r 

^ * a vsx>*i8S-r sccsfc o . ±iBoj«jgPRo*±is 

«i8S<bft* S i *»K%»^afcsbOnJ»8HBTtti« 
T»*fi%JBJSb. *l>r. ±IEoJ«i»ITitfeMR(>*± 

igs i mmmoj&i&vtoiMfmKte^te. ±ta 
©««K£9fci*<«J$ur*>9, 'X^~e> _hiasi^ 

[0 0 3 3 ] ±tSMfi*ffiCCfc^T. JJB»Rtc». pj 
»S$<Lft*S i^SHg^^SWttSHWTiftWi. » 
ttt*<tft£S i ^W0t^»fifcr&«M<ftWT»Mt*sS: 
ttr ft o . cc^usi RWjR^sTiao^fefHD bt~c 

JBStSft*. CCCc*ffi». ±IBS i 
SfflBRWCcfc^rtt. ±IB»JttW*rF»*ttc*j^a«(6 
K». ±ta««i«WT*fttto«fBK<fc o < ft 
rft£c£r£>£ 0 

[0034] <bc5t, f£j£^&^8tc^-rt:£<. J: 

BP£1OTK©<5^»#fcfc^rK. ^ 
It^ci^rt^o cft6<oc£<f:9, ;£#PJ3fc:<J;ft 

£#r*£ a 

[0 03 5 ] cofcfe, ±j£©»3R3Hi«:tec^r^ufc 
i XlOtt fclttHM S i MIJ: 0 «> . cfc 0 S 
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i Rjwtea^tejiwfifcw-r * s i «j met? 

[0036]H±«c«fcD, «Kn<cj:na, Wtttc«6> 

[0 037 ] ±ianJStjMJTife^i Ittt, «A 

10 SiO, R, SiNlf^MU^^ffll^Ci^ 
r#£„ *fc. JJB«tti*:«T»«t brtt. Hex* 
^^>^ffi(CJ:OI**W«gftx^^>yil^ffll^Ci 

j&sr#& 0 

[0 0 3 8] C<D«^, _LIBx * ^>yi»<b LT», V 

g|5(DT§15© x 9 * > <h ±f a£f 1£{*<DTSi$Ox ? * > 

20 WffjSU^ (H6 (a-1), g6 (a-2)#i). 
[0 03 9 ] actc. »#3S3©*9J©cfc5K:. ±13 S i 
*WK(Dje«6C*feortt. M*4^iur, S i 
H 4 , G e H 4 . CH 4 J: 0»iti**tt < «b 

S i ftiWRft I VJR^NKtJcO ft^¥«^Mift^o 
c©/cJb, ±IBS i »WBt©2i«tt*Wfflir 

30 [0 04 0 ] *CC, **3a4<D«^©<fc 5 cc, ±iaM^ 
»WJTifeW<bL,r«, ±IBoJlttiSPWJT«6M<bUTSiRU 
tcmnX^h, Si 3 N 4 >S i N>S i ON>S i O 
, >BSG (iKn>^^X) >psg (»;>^x) > 
BPSG (jKn^^^^i/'j^h^X) tl^UBffi 

BP^. «Afc3TPJ»SPfiHTifi»iUTS iO, ^iSfRU/c 
tiWfCtt^WttftflJTifittiL. ^ftcfcDfcTftOBS 
G, PSG, X«BPSG*SJR-r^ 8 
[0 04 1] ±ie*»5Sra. te H H B&<D^CD^a$^^ 

[0 04 2] «*S5©»W«. S«<b. 

cciBHl«*KWr»fiiifflK$ ft* tSccttKfttc <fc or 

3m ^ ft /c tim^t zm? *^«*v ^ p ^ >r » 
xnu; o ft o . ±ia#f«*«#sas i mtm* o ft 

so *. JJSBJ««tt*aKS iJHtiU:*)*?). 
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JJBTtt*fK:*fU S i£9ElK£ 
J&SU 3Ct>r, ±fSS i RWm^igapJUlSRR^iSB 

os i^SK^tRWccftn^L. au>r, ±iBTi&tf£ 

[0 04 3] iilBS i*WJRO»J5SW. CVDS, 

mm&tic&*)ft*>z£&T:%z>. >xcc, ±ias 

i 3S8H£^© K - 1* > ^2, Si %mWD&f&t [5JB#^C 
F-hT>^urt>J:l^. ±IBS imm<0&f$ti&(£> 

>mci^^. ±iBSK«fti*k<fc or 
tt. M^i^c^^OS i5ftatBte>*€r«tRUrttI«ft 20 

&iS&rM&r * c <b#r ir & 0 

[0 044] *»^cc^3&>s«jfi*ffi«:*$c^r w. £f 
«(*RCf?MWP*HI— <0 S i ^^^J: 9 ffiflt O , ±f B#t 

»©S i3R»jROlSftttCC*j^r». cti^flteST^* 

[0 04 5 ]ctor. ±a<3ow*3ii cc*jiir^L/fccr 
i<. **MOi8S**6Cc<fcti«, ±iS#H#(*tf. Jhifl 

HMd: 0 fe. J: QtfttAS i XMttc£i>tS««&£# 
T£S i»WBI<fc«Jtte¥*tt^^^o^^>«rl8i-r 

[0046] JfctC. |||*3B6©l6^CC<fcn«. -LIBS i 4i 
^SJBCC ti±iBiStRW^»n»©l^<Dj»JK3SK: J: £ 8HM6 
±ffl<D»HBI*i9:^rfeO. KSflffltfcJ&fiSOfca. ± 

gB*f«(*ttt*»»os i mmm&mtRmcijmr&z 

<fcrt*»£Ot>. CtiCCctO, ±IBS i*SWI©JJSJKa«: 
<fcS«*&WMWOr. Jt^i^SSi^SKD^e 

^g$-a:i>c<h^r^^ 0 ±ia«KiS£or 

«. S i N. Si ON. S i O a , PSG, fit 

*^7^«ffi(r^ c £#r* £o 

[0 04 7] ^C, »3R3B7©»WO*5CC, ±fBttI& 



> * ^?1 0-2 14978 
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[0048]^, IS*^8 0^<DJ:^tC, ±IBM* 

0, cn6©*«*t«ft©*seKfc«6^ri^ci. 
±BB*fi^«wsas i Sfe J: 9 nr ^ sti^cc 
r±iB^-if-*^/c«7>^*^M«**r^ ci«f* 

& S i 5RM«#f#£ C <L#r# . i BIJ: 0 

[0 04 9] ^C, »3R3S9©»W©<fc5CC. ±IB£H# 
&S»»OS i«»«[(D*»iR*<fc»)fciff<^C(b*s 

^oSft^<t < flnfctf - Rims. 
[0 0 5 0 ] iiB^^iR^coWfflttrffii ur», 

[005 1 ]*fc ±IBS i 3RWR«Cte»5«ttttti^ 
30 ^SP5>cD^la ^ /c^T^CC^t 0 , _htfi S i ^?SMcfc *) 4> 

t>. CtiCCj:»)±gBS i3R«Wec«»iR$nr. ±IB¥ 
^»©*5c»JR^ffi&«S«:jStRLr||SBr& C itC 
j: 0 . *MK#<t fc*SB#© S i *Wli€:SSCcaiR^^ 

[0 0 5 2]^CC, «|5»H1 0©»WOcfc^iC, JtiBS 
i*»BIK:«. S i Ni, S i ONjg, S i O, Bl^# 
B*fc»*JB««:»wr*Sci3W?*L^. cti^c^ 

© S i ^»Rtt«»JR*3W* < &&<£5CC oJ15^ i «C 
&9tfK)S i*W«(D*»JR*^fi<ttSJ:9K:. ±IB 

[0 05 3] #ttC, ffi*S 1 1 O^cOd: ^ ±IBS 
50 [0 0 5vt] 



(7) 
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mm&mm 1 

2KHH18S1 l£R#T*tftiBg<*ftS£« 
tc. ftfttft 1 5 fc<fc ot^$ ftfcnJttSB 1 3 t £WT 

6o 10 

[0055] iiaojsb^ i 3 »&«as i mmm* *) ft 

0 . 3&*o±i2«H*# 1 5 tt±ganJ»8R 1 3 £*fi)WS* 

tifc3M«A S i J: 0 ft So 
&±f2nJ3frg|5 1 3Rtf±8B*H*|* 1 5 <Dftmc^tc-oX 

b. *r. ±§as^i 2tc»o. *o«ffi«:pjftwi3 

£ft£S i*WH*^fiRr^«bSHPJT«ltt<!:. 

»«T*»i*a«i-r-5. 20 

[0 0 5 7 ] J«?nB»Wr«W£ JJB«ftt# 

ITS i^iR^flitiiftlc, ±IBS i«W«CW& 

SWtttt. ±iB#ttf WJTtfett^^KJ: 0 bit < fltff 
«o &t*-C. iJBS i3RJW^©F-br>yi. F- 

±IBS i »*R£±EpJ»» 1 3&£>'±i3 

*U ±SEIffll»»l 1 30 
[0 05 8 ] ±SB¥3»*v-f * pv>» 1 cHffl 

*v-f^n^t/>ltt, «Kl2i. KSfi 1 2 (craiS 

^Sttfci»M&«l 3£<J;9ft£ 0 JbiEnTttSBl 3rtfc 
HtEttfflS&ffi 1 6 1 <httHtfB«ffiflSl 6 2Wn* 
So ttc. JiiBWftSPl 3©MWJtc«. SS12^ 
3*ifc— #©B5E«1 7#RttT*S. ftte. ±IBfgS& 
mmS35 1 6 1 ©4>ft < £ *>— 3% dJ»» 1 3 (DM®. 1 
2 CC»0¥tf*|Sl^©fi»«kaffl«ii Ltffllr»4 C <b 40 

[0 059] ±IBoJi&§P 1 3 CDWffitCtt»ff2(D|g«&fflli 

JhSBimffittSffl 6 1 &«S(C}Mf*9 J:9(CBE8 
ti^«0<DB£SHi(IBttM«S8P 1 7 l#Rt*r*£. 

ft*s, iiaigttffl^as i 6 i £@sasfflj|gttJBm^ 
i 7 i toman, mrnrmm i 7 8 swanks. * 

/c, JJBttttt* 1 5 »jfi-rSBI5 (b) OC^-TCi 
#W3$5 5 9KJ:^T±iBS«l 2 CC;#b3:j$ll5£i* ti 

-eft*, so 
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[0 0 6 0 ] */c. §2 (b) . 14 (b) &c^TC£ 
< , JJBXfi 1 2 fcttJJB ojftgp 1 3 CC*5 W Stfctfiffim 
TOl 8 2fc»H*Stifflttc. Sfil 2£?nk8Pl 3<h 

ffil 8£iBt£UTft£ 0 ft*5, ±IBiftK#l 5K*S'* 
» F 1 5 8«C««snr*J«3. BfflW^v F 1 5 8*S|g 

[0 06 1 ] _hB¥**^ * D7$/> i ©i¥3Ha 
ftia*S(co^tRMt5. ft*J. 12 (a) - 
(c) &t>'13 (a) . (b) fcJtofe&Eraffra. ¥3gf* 

A«fcTttKbfcKffi£^LT-. ^oiUfi^n-fex^tt 
0J?-rSl®-C&£ o g/c. 14 (a) - (c) j&ims 
(a) . (b) «*n-etiH2 (a) - (c) ^Ol3 
(a) , (b) «l/cSi7'atx^1-Sir 
¥a3H*^-f ^n^vi&liccfcWSfifcfr 

So 

[0 0 6 2 ] £/c, EI 6 (a - l ) ~~ (c) R&mi 
(a) . (b) fc<€-ft<eftl2 (a) - (c) &t>*13 
(a) , (b) CcStj£0A:i8S^ , O'feX*»9B"rsiar 

fij. in^c-c»ccrw*TO/cKffi^L»/ciaffl , r& 

So ^6 (a - l ) , 16 (a - 2) «. 12 

(a) , 14 (a) £#JtT*xa©RWHr*i) ( fit 

[0 06 3] tf, pSS i4UtAJ:0ft«MRl 2(C 

^r^X^CCbr, »;>*fliaRffi20keV 1 5E16 

K«12CCjtfL/. N, ^ffia, 1 0 0 0°C, 30^£l^ 

[0 0641 XK, ±rat«12±(Cx^>yxF ? 
Mtta'i y > yjB 5 4 *^ <D*m9<DWmfi±<D 

/c«?){crws. hi%, ±taasi 2©ai«: > s i 
h 4 , NHj zmftrtz, h 2 t+tyyjtf^iut, 

iag8 0 0'C, MEECVDK1<J:«9. f^lOOnmOS 

5 4<hft£„ */c. J*i^>W h v/<«5 4tm 
«1 2iO|J*cS i 0, I«UtU^o 

[0 06 5] ^JC, XsBx^^^^X h^^R5 40S 
®CC, SiH, , PH a . O, ZSmttX. N a 
VTitXtOX. ISl2Oja^:4 0 0'C^U 
"C. mHCVDW:J:0, 5Mm<DPSG (U> 

J:«3ftSxy^>^JS5 5*R»«. 

[0 0 6 6] 12 (a), 14 (a), 16 (a 

- l ) cc^-rc:£< 1 ±sBx^^>^®5 5©^®«:, 
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S i H« , NH« fcJWSM/;*. H, ^^t'JT^Xil 
T. *ag800°C, ^JECVD^J:^, H3100nm 
©Si, N« cfcOft*T»R5 0€:jeJ5WS. 
[0 06 7] *Ot, 06 (a -2) Ct^rf C£<. 7 

KUT. RIEtCckO, ±fBTtfiJB5 0«rx^>^t 
C©x**>£f«:<fc!J. tttRfla 5<bft*£M&fiS 

0, aJlfrSBl 3<fcfc**ISIiS i^»M5 7aWB 

W6ftfcT»B5 0 iJ;0ftSPlIWHIBT»#*5 3 1 , 
*IW^>«55 ©<&<£ 0 & SttttftfirFfW 5 
3 2 4*fl5J«Lfe 

[0 06 8] JJtfC. ^2 (b) , 04 (b) , ^6 

(b) K7jrrC£<. 7* V »;vXfi6C<f:*5^JSO/cU 

0^x^>yi, ±8BS«1 2£»BS-££<!:*tt:c 
*i6 ^SilT * n > * * h 5 0 0 Z&gttZ. 
[0 06 9 ] JJMC, S2(c),i4(c),i6 

(c) CC^Tt:£< , S i H 4 £J^ft#X, H, 
'J7*'XilT, fift7 5 0'C, «3ECVDlC£9, i¥ 
S2 /*m©**SJIS i»»R5 7£»JiH-£. C©B#, 
JJB3 > * ? h *- A 5 o o rt«c±sa£HSS S i %9Ui 

5 7 i— ^bu/cwa55 5 9 hmmdcmmrr * 0 c©a$ 

*fc. SiMIWBlK:, £MK 

5 i *»«3WB«3ftfc««:±iES i %9M©J£5fttt 

[0 07 0] ^CC, i3 (a), §5 (a), §7 

6 2 , mbmnwa 1 6 1 . hssp i 7 , @^a$wj|g«i 
ramsan 7 1 <torff«-r*«wc»«tt*«#r* 

[007 1 ]^, cnf>SS12^7x-;^^^ 

r . ^«^H^*rias iooo-c, 30 tHcxm&m 

ZftL CtUtJ:*). JJE**SBS i*SHi5 7©rt» 

So ±ta>f:*>^<h^S©fU>^. AtBtt«K« 

BfltttMcj:* K-tr>yrfeJ:c». 
[0 07 2 ] i3 (a), S5 (a), §7 

(a) teijrf CT£<, 7*hyyigJc<j:0U^h^ 

i E5c<to Jtja&feii s i xflEBt 5 7 *x 9 >/-r 

C©B#, ^^^->^7X^{CU, -biBTttlB 
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3 , ftpJK&9S 1 3 ©MECcRW £*ifclHt«Bmffias 1 6 
1 . *HX{* 1 5 , mj£& 1 7 , BSffiMKIMlttHIS 1 
7 1 ifcSJKMriaj&TS. ftfe, ±8B3HSHS i 
M5 7&C{S, «»*Sx**>y«£3»A**?L<!:U 
r. 4/imE3*SKOaiA?L5 7 9 3&5^«[g9:Wr*-5. 
[00 7 3 ] ^c, x**>$rji5 5fc*tOTx?*> 
^&ffl«rJSr. ±IBx?^>^SK:3/coT«. x* 
?>ySiU^^7 7-K7 7l (BFH) 
fc. ±gBx^^>^*®cj;0. ±saxsr'^>y««^ 
10 feftS i^fWH15 7<DXy5 : ->y«WJ:i3^*SaS i3R 
WH5 7<DT*Ox^^>^J15 5«c«Ab. 8x^ 

[0 0 7 4] cnfCcfcO, B3(b),H5 (b),8 
7 (b) &c*VTc:<t<. ±iB*lHSfiS.i*»JK5 7<fclS 

si 2i©Hitcsi«»i i*^Stsns. ^©f£. cn 

«rtt*»cj*L//cf*. TJl/n-jU ( I PA) ^ci>r 
[0 07 5 ] #MCC^&f¥ffi«HI«Co#R9!'r 

20 isBStiSfrStfcfc^r, ±ias^i2cc{i, pjftas 

1 3 £%*&fe«S i %»B5 7 «r»fiWS oJttaHBT 
itt5 3 1i, *tttt*l 5ifeS*iBS i*MR5 7 
£*ftttt»JTtt*t 5 3 2 i*JRWttt 0, CC 
{C*fL,**SSS i^»J©5 7 3&STI30*fr©feir»a 

$ft£ 0 cc&ftft&tt. cvDffifc<fcs±ia**sas 
wrF«M*5 3 i lOovzmmmz, ±*mft»mTmt 

[0 07 6 ]flt, *W(Cfcli-C. ±e^I»8BflBT» 
30 tt531ttSi 3 N« £9&£Tifc)l5 0#^£ftfc 
x v 9>>#MS 5<£ 0 ^0 . ±IBtttttt«JT»tt 5 3 1 
tt. x-^>dff5 5J:0W o SP^. ±8BpI«j8WWT 

Ba#ftt(*WT«l» 5 32(JPSGJ:0 «CS. 
[0 07 7] iC^t, ±iBCVDffiCC«,»r«. ^8 
( a ) , ( b ) CC^TCi < , ±IBpJ»W«T»*f 5 3 
iaCK±fB*t«ftT*l!lW5 3 2CC»U»Jl«5 3 5^ 

/c§TW5 3 1,5 3 2<Dmm-cs.fc\stcimi#A& 

40 ±SB*Sa«E5 3 5CC»#u ^SSiMI 

5 7OMe H e&5 3 6i^^ 0 *fc, ±IBnI«6aWJT»» 
5 3 l(D^ffiCDg^S«, H8 (b) lCffk?C£<n 

< . ±ga*H*f*iWT*»5 3 2<Dwm<D®mm*> m% 
(a) ^-rcri<, (sc>. 

[007 8] C^/c*. ±iBpJKj§PffliJT«&W5 3 1 ©3* 
ffiCC*jtr»TttlH8 (b) CC7nTCi</h3tr*SSf5 3 
BtfiOOkO. ±B2»tt#«Ttt*f5 3 2©aH«:*j^r 
». H8 (a) ^tCi<^:tl* H B B fe5 3 6«g 
"T£o Ctie©Ci*0. *»9HK:<fctl{3Wtt®l 3© 
50 *tatt5 3 6cfc«5fcft-««l 5©*Sfttt5 3 6***< 
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[0 07 9 ] ^bT, _hia»ttftl 5«pJ^gJ51 3^:5: 

ttff^r*«. co»tt*i 5 tt*eaccac 

or. ±fB£tf£fti 5©/**3£»»Ko^rfc«6os 

[0 0 8 0 ] *i/T. ifra©se*fiaBcc*ji»r^*rc:«b 
±IB oJlbas l 3 (c*jct i a y * u (D* i «c J: 

cto . *««c^a^awt^-f ^7^> i ««pft©« 
[0081] 9nesatn2 

[0 08 2] «Tlc. *J|lcWS*i»7^^P7t/ 
> 1 (DKBSFttKo^rUHBTS. fu^(D^2 (a) « 

£av*/>itc:feW£S«l 2<h. IgSS 1 2 OilMCt 
RttfcRIMBMmSl 8AcnBlR«ff^. _k 

<D«f. ±SH*«1 2<b±tBxtr^>^h -,^'15 40 
r^cs i 0 2 H£J£/&LT&£l> 0 ^Cc, JhiBx^> 
h ^ ^iCDtKC P S G J: 0^:5 x > ^/1 5 5 

[0 08 3] H2 (b) ^t^TC<t<, ±ffix 

^F^5 0 0«TS o 02 (c) miCjjk 

-rct<. s i h 4 ^jwh-z/x, h 2 %+t»jmi 

LT, SS6 5 0Wt, ^HCVDtCjcO. J?£2/i 
m©*BflS iM»«5 7*J|gtt'r*. C« ±fa^ 
>**h#-Jl>500 rtCC±iB*tta S i %ffiB 5 7 £ 
H*{tbfc«BP5 5 9fell«FCC^flrt--5. Si^ 

*j:<. *<msuctitimx'*y*. ? 

7X7CVD, ECRWXvCVD^tU 

[0 084] »«c. ±ih^is^s i msms i &c*tL u 
fflc^r. gs^am*, afiiooo - c. W3o^cb 
fc, -bias i^*J^5 7»j3SB*«:y> K-^urfcJ: 
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[0 08 5]^, 19^tc:i< 1 He-Neb 

1 3 £fc£aJ#<D£&gS » 3 1 (CWLbiSU- 

» (9 0 0-Cg&) TffoTfcJ:^. 3s/ Ci tf-^ 
SrRBM 0fc««<D3SffifiS# 1 0 0 0-1 0 5 

[0 08 6 ] #ac. 2GN0BRM 1 £H«c l>t , 7 * h 
•JVIIJCJ:!) i/j;^ F^*->«6«U, 
^'^->^7X^Lt t R I EtCJ:D±ia*t6BS i 

3, BEDjftai 3©fflfJBtCRW6nfc|g»ffl«ffi»l 6 

i . *ttw* 1 5 . hssp i 7 . ssasffl ismmmm® i 

7 1 ift*«»*fiBB-S"*. ±EU-1f-jftK:j: 
20 £ftMR. 7* h V VXStc^SSWISas i ^?SM5 7 

[0 0 8 7] mensM i tmmic ur. ±ta 
x v ^>yji5 5*x**>yoc<fcgi&s. misffi^^ 

[0 0 8 8 ] tWOSi^Kfe^ttt, U-1f-£flB 

S8B#©^*&fiS i 3 2 <DJ£B«l£*:# < -T £ 

30 t«* i 5 znz c t -eoffitiUJSjgjBW l <L 

[0 0 8 9 ] SQBB»«3 

B 1 0 Cc^*rc:<b < . 9*MSBfltM2 iimscc u 

M<D$mjimc *5i> r « u -if bit (c^tse s 

40 

[0 0 9 0]*«cc^s«js^ffi«:*5nr. x^^> 

MSAS i %»R5 7*«:RW^»« 1 2 «aUn*r« 

[0 09 1 ] ±I9UHI«. ±IB^MaS i XMR5 7 
«C»L. SiH 4 , NH a h, ^r+^«;r 

tfXtOX, U&8 0 0*C. ^BECVDCC^O S i 3 N 
, J:0ft««— Rm#B!6 4 1 *<0«. © 

50 1 0 iC^T C£ < . _tiBffl-B1S{*Jg|6 4 1 <D*-C. M- 
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ttf* 1 5 <fcft*a$#©«6fiS i ^»K6 3 2tcKW6 
[0-092] -e<Df£. !BCjJBif«» 1 5 <t tt« W»© 

i mmme 3 2 . Ro'±i2nj«&s& 1 3 1 
#©3H8Bs i imme 3 1 *c*tu ±iB»-si«<*jB 
6 3 1 tH— (o-mnck*) . m— <Df&ft<Dm=$m#m 

6 4 2tW«. C(D^f. JWSjfcKOiRfiCCStL/r. ^ 
iBSS i XMB6 3 1 ±©JK*f**»< . »t£&S i » 
«JS6 3 2±©JKSf*WE< &6<fc5«K(HBrra. 

±§2*BfiS i 3 1 tCttrjl<DR« 10 

f*BI#. iiE^ISJiS i 3 2fctt. — JKDSHi 

*W3WBrtSn^:tt«tte&. &*. JJBJ&-. 
ltt!64 1, 6 4 2te, ^X7CVD*fctt, 

9*ttccJ:9j|gJiKlsT6,t:i>. 

[0 09 3] XM^«tfg2<hn«K:OT. U- 

l>. Sfc. JH»B$k:, tfttttl 5<tft£**§HS i^ff 
JRO^fij&ffit* 1 0 0 0 'C— 1 0 5 0 # Ci S C £ #fcP 
£0<, C©»fltt?3 0»JELhiSa*r*Ct3Wff*L 20 

WHW64 1, 6 4 2^TSCiW$lK 
^r, ^*»18«2<bEI«CC0T i _LiB3HSBS 
18ft x 7 * > y , pJWjSB l 3 , R pJttSP 1 3 (DflBffifcR 
W6ti/clBttffl«fiaB 16 1. «ftffl* 1 5 . S^Sff 1 

7, H£ffflHBttffi«aKi 7 1 itts«^*ja»-r 
&«> ^oa, niBBJ««i ira«ccor ( ±iex?*> 

^Jlftx^^ccJiQttdc. mtlHtfi, JEUb 
J: 0 * &tt v ^ * p ^> * f# 5 o 
[0 094] *«©»j6*ffiCCfeC>r . pJi&Si5 1 3 £fc 30 
i*i^S iMl6 3 lCC*5^-5U-1f-5fe(3r>S«* 

3 2«cfeW*U^if-3toH»Wiis<fia9SnTtt 

C<Dfc«>. ««#1 5 iJCc^SWBSS i 3fc»JB6 3 
2£aJttSI$l 3i^^fc a H S iKWR6 3 

[0 09 5 ] ft*. *m>»-RCWr»«Wi 6 3 

1, 63 2«Si 3 N 4 <fc9fc*#, CMS i O, . 

Si ON, Al a O a ©BJcDflUS-r^Cifc-C^-So 40 

[0096] mummm* 

*«w. faBestW2cbHa«:u-if-**fflnT. _t 

XIDBflftffl 1 ill 1 OU7i/>i^ 

I0 09 7 ]*W«C*i^S«Jfi*ffiCC4Bl»'r. x?^> 
^»C0*ffi{c*.|SJtS iffiMR5 7ftRtt. CtiOcSJO 

i**K**K^A:««l 2«:JR«ffl-r-S*r«. SI* 50 
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»»«2il?l«r*-5. 

[0098] sjyc, xtt^flm i tmmic ur, 7 * h 

/^->^vx^(cut, R I E(cJ:?)±SS*KSas i 
CiiiC^O, pj»a513. tt 

*n»»i 3CDMiiR:KV6nfcnra«mi bi,« 
ttftis. a£« 1 7, asaswJigftflamffiSBi 7 1 1 

&*SP#ftESfcT*. 

[ 0.0 9 9 ] .UB&BjtS i SHMI«:»U S 

iH 4 . O i Ztmtf*. N 2 **ty7^iL/t, 
^12©jMft4 0 0^K:«#U SECVDfccfcO 

[01001XIC, ±BB«ttttl 5©*3gK*rU> 
XSfcttGaffia^ffiCiTaytL/cHe - Ne !f-# 
ft. _bfE£+tt<* 1 5 ©fif^injfcJSW * fc 
*J. COJHt* - *aE©|S{c«, »tt#15tSfil2i 
(D3>^r^ hWftffll&iSiLr. CCJ:0 nJttSBl 3^ 
ft* 5 J: 5 cc u-if-*©ft3lE»ft taj?-r *Ci*J» 
^^c^ 0 m«c», ±12 u— if-^o^SttcJror, s i 

**J»5 7ft»»W*SaffcS«a-6C < !:*s»*OCi > Ctl 
lC£l) t ^p a D^iS^ttftW-r-S#ft^i*l 5^#5Ci 

v^>yj§5 5RCK±IBS i Oa«fcO«c*«8B«ftftx 

W*v^^nw>ftf#^ a 
[0101] *«©«afcSrtt«cj:n« 1 

«>. ±E»«»i4Ki»ii»ttft»'r*ci)Wr*a. $ 
«ikims, ^ottKQOiBBSMi ^nakoff 

[0102] ^C*5, ±IB^^i«£g»S i O, CD7^fc>0tC tt 
*56»M«3Ccrffll^S ij N 4 . S i 0 2 , S iO " 
N. Al, O, l©#ii5/ctt?lJitH e - N e 

[0 10 3] 9GM»SM5 

*«tt. HI lCC^-TCTi< > SiSftfife-rciitCcfcOtf 
cc J: 0 . HfiegS8M UH1 K*>*S*H*7 ^ a v 

5» 1 ftjRfi-r^c 

[0104] *««C^*ltt35rffifc*jC»r 1 x 9 ^> 
^J15 5©*ffi{C*3efiS i»WBl5 7ftRW. Ctifc 

^fiAS i ^®J^5 7 **»Wfci»E 1 2 ft^^"T £ 

art*, mmzmmzt^mxh&o 

[0105] ±§Bmm<Di&7'&, mmmmz tmm 
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[o 1 0 6] ±sas i»«H©^*-~>y<D». «ttt 

la^SSS i ^»J^6 3 2 CDSg^ 1 00 0-1 050 

iT^SiOr^, W955 5 9, S»SB5 5 9©Tj&«:»a 
■T*««8B1 8 9«jpJfflUai 1 ^TMOCi 

[0107] ft*. CtUHWcfc, *M«t-B»»-ft- 

tt* L- r ffio*f ttft t a« t <om^ 3 ft 

[0108] 

JJB©CTi<. 

[s i ] mi&&mmiicfr&z>. ^v^^u^» 
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CH2] HiBgSRWHC^S. *a§f*v-f*o^>> 
[03] 12^<, *»*7-f^P7S/>oBSig* 



(11) 1 0-2 1 4978 

20 

io [0 8] 1 (c^&, ( a ) *H«f*Cc*yCt £ 



[09] 3GN0KHM2Cca^«>^ l tttttfriftSffl^^ 

tens i mmmfcft?zu-if~y£&m^tcmf&<Dmw 



[010] HSfi?g*«3«:^S. &tias i ffltBt<D 

[ 0 1 .1 ] xtK«»n 5 oca>a> a . «f tw* t ft *a»© 

1. . . $i#70n7^, 

12... Sfi. 

13... pJ»SU, 

15. . . ftfttft, 

5 3V'. . prr«(r»flBT»». 

5 3 2... »«#«T»». 

5 5./. x»;/^>^Jf, 

57..JB3 1, 6 3 2. . . i jftflMt. 



[03] 



17] 



561 571 57 




(d) 
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(b) 178 579 162 <M 579 178 
lt>, 171 i 161 I J 162 ' «*< ' -■ 



i 161 V / I 62 J 161 / 171 



50 
55 
54 
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12 



ce) 




(12) 



nm^l 0-2 14 97 8 




1 0-2 1 4 97 8 
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